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IMAGE FORMING APPARATUS 

Background of the Invention, 

1. Field of the Invention 

This invention relates to an image forming apparatus such as a 
printer, photocopier, and a facsimile machine and, more particularly, to an 
apparatus utilizing an intermediate transfer body. 

2. Description of Related Art 

As an image forming apparatus of a full color electrophotographic 
type, an apparatus has been known to form full color images by sequentially 
forming plural toner images on a single photosensitive body and overlapping 
those toner images on an intermediate transfer body. More spe cifically , Fig. 
10 illustrates the above structure. Respective toner images are sequentially 
formed upon sequentially feeing developing units 4a, 4b, 4c, 4d having toners 
in different colors onto a first image carrier 1 as a sole photosensitive drum 
by means of a developing rotary apparatus 5. The respective color toner 
images are overlapped sequentially onto an intermediate transfer body 61 
from the image carrier 1, and the toner images overlapped on the 
intermediate transfer body are transferred to a transfer material P by a 
secondary transfer roller 66. The transfer material carrying the toner 
images is fed through a fixing apparatus S, thereby actually utilizing an 
image forming apparatus in which permanently fixed images are obtained in 
application of heat and pressure in the fixing apparatus. To form a full color 
image, image formation is made by overlapping four times the toner images 
on the intermediate transfer body where the toners in four colors are used. 
The image forming apparatus above described does not have high 
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productivity b cause the intermediate transfer body is required to be rotated 
the same times as the color number f the overlapped toners to overlap the 
toner imag es. Another image forming apparatus having plural 
photosensitive bodies, capable of overlapping the toner images in the 
prescribed number of colors on the intermediate transfer body where the 
intermediate transfer body is rotated twice has been known as an image 
forming apparatus improving the productivity but not rendering the 
apparatus itself significantly larger. This apparatus is called as a two-path 
system. In a case where, e.g., images overlapped with four color images are 
formed, such an image forming apparatus has two photosensitive bodies and 
forms a toner image overlapped with the four color toners upon rotating the 
intermediate transfer body two turns as, at every turn of the intermediate 
transfer body, the toner images of two colors are carried on the intermediate 
tr an sfer body. That is, in this situation, there is an advantage to ensure a 
double productivity with respect to the image fo rming apparatus having a 
single photosensitive body. 

However, the intermediate transfer body is required to be turned 
twice for image formation, and as a general rule it is necessary to escape 
members otherwise contacting to the toners on the intermediate transfer 
body so that the toner images on the intermediate transfer body are not 
disturbed between the transfer to the intermediate transfer body at the first 
turn and the transfer at the second turn. That is, in respect to the members 
contacting to the intermediate transfer body, attaching and detaching 
operations are needed during the image forming process, so that vibrations 
due to attaching and detaching operations may raise a problem rendering 
latent image formation disordered. 
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Summary of the Invention 

It is an object of the invention to provide an image forming apparatus preventing latent 
images from formed disorderly due to vibrations occurring when a member contacting to an 
intermediate transfer body is attached and detached. This invention,, particularly in an image 
forming apparatus equipped with a plurality of image carriers intending to improve the 
productivity, to solve the above problems without reducing the productivity. 

In another object of the invention, an image forming apparatus is provided including: a 
plurality of movable image carriers, said image carriers forming latent images upon exposure at 
respective exposing positions to form a toner image at the latent images; a movable intermediate 
transfer body, to which the toner image is transferred from said image carriers, for carrying the 
toner image; and contacting means separably contacting to said intermediate transfer body at a 
contacting position, wherein said image carrier located most closely to said contacting position 
in a direction extending along said intermediate transfer body on a downstream side in a moving 
direction of said intermediate transfer body with respect to said contacting position, defines a 
first image carrier where a position for transfer between said first image carrier and said 
intermediate transfer body defines a primary transfer position, wherein said image carrier located 
most closely to said contacting position in a direction extending along said intermediate transfer 
body on an upstream side in a moving direction of said intermediate transfer body with respect to 
said contacting position, defines a second image carrier where a position for transfer between 
said second image carrier and said intermediate transfer body defines a second transfer position, 
wherein a toner image formed on said intermediate transfer body is transferred onto a transfer 
material after passing through said primary transfer position 
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and said second transfer position again, and wherein formula La-Sa ^ Lm is satisfied where a 
distance from said contacting position to said primary transfer position along the moving 
direction of said intermediate transfer body is set as La, where a distance from said exposing 
position on said first image carrier to said primary transfer position along the moving direction of 
said first image carrier is set as Sa, and where an image length formed on said intermediate 
transfer body is set as Lm. 

In yet another object of the invention, an image forming apparatus is provided including: 
a plurality of movable image carriers, said image carriers forming latent images upon exposure at 
respective exposing positions to form a toner image at the latent images; a movable intermediate 
transfer body, to which the toner image is transferred from said image carriers, for carrying the 
toner image; and contacting means separably contacting to said intermediate transfer body at a 
contacting position, wherein said image carrier located most closely to said contacting position in 
a direction extending along said intermediate transfer body on a downstream side in a moving 
direction of said intermediate transfer body with respect to said contacting position, defines a 
first image carrier where a position for transfer between said first image carrier and said 
intermediate transfer body defines a primary transfer position, wherein said image carrier located 
most closely to said contacting position in a direction extending along said intermediate transfer 
body on an upstream side in a moving direction of said intermediate transfer body with respect to 
said contacting position, defines a second image carrier where a position for transfer between 
said second image carrier and said intermediate transfer body defines a second transfer position, 
wherein a toner image formed on said intermediate transfer body is transferred onto a transfer 
material after passing through said primary transfer position 
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and said second transfer position again, and wherein formula Lb + Sb ^ Lm is satisfied where a 
distance from said contacting position to said second transfer position along the moving route of 
said intermediate transfer body in a direction reverse to the moving direction of said intermediate 
transfer body is set as Lb, where a distance from said exposing position on said second image 
carrier to said second transfer position along the move of said second image carrier is set as Sb, 
and where an image length formed on said intermediate transfer body is set a Lm. 

In still another object of the invention, an image forming apparatus is provided including: 
a plurality of movable image carriers, said image carriers forming latent images upon exposure at 
respective exposing positions to form a toner image at the latent images; a movable intermediate 
transfer body, to which the toner image is transferred from said image carriers, for carrying the 
toner image; and contacting means separabley contacting to said intermediate transfer body, 
wherein said image carrier located on an upstream side in a moving direction of said intermediate 
transfer body, among said plural image carriers, defines a first image carrier, whereas said image 
carrier located on a downstream side of said first image carrier in the moving direction of said 
intermediate transfer body, defines a second image carrier where a position for transfer between 
said first image carrier and said intermediate transfer body defines a primary transfer position and 
where a position for transfer between said second image carrier and said intermediate transfer 
body defines a second transfer position, wherein a toner image formed on said intermediate 
transfer body is transferred onto a transfer material after passing through said primary transfer 
position and said second transfer position again, wherein formula Lc + Sa - Sb ^ Lm is satisfied 
where a distance from said exposing position on 
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said first image carrier to said primary transfer position along the moving 
directi n of said first image carrier is set as Sa, where a distance from said 
exposing position on said second image carrier to said second transfer 
position along the moving direction of said second image carrier is set as Sb, 
where a distance from said primary transfer position to said second transfer 
position along the moving direction of the intermediate transfer body is set 
as Lc, and where an image length formed on said intermediate transfer body 
is set as Lm, and wherein latent image formation on said first image carrier, 
latent image formation on said second image carrier) and contacting 
operation of said contacting means are done at times different from each 
other. 

Further objects of the invention will be apparent with the following 
explanation. 

Brief Description of the Drawings 

Pig. 1 is an illustration showing an image forming apparatus 
according to the first embodiment of the invention; 

Fig. 2 is an illustration showing an image forming apparatus 
according to the second embodiment of the invention; 

Fig. 3 is an illustration showing an image forming apparatus 
according to the third embodiment of the invention; 

Fig. 4 is a relationship diagram of a length of an intermediate 
transfer belt in the image forming apparatus according to the third 
embodiment of the invention; 

Fig. 5 is an illustration showing an image forming apparatus 
according to the fourth embodiment of the invention; 

Fig. 6 is an illustration showing an image forming apparatus 
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according to the fifth mbodiment of the invention; 

Fig. 7 is an illustration sh wing an imago forming apparatus 
according to the sixth embodiment of the invention; 

Fig. 8 is an illustration showing an image forming apparatus 
according to the seventh embodiment of the invention; 

Fig. 9 is an Illustration showing an image forming apparatus 
according to the eighth embodiment of the invention; and 

Fig. 10 is an illustration showing an image forming apparatus of a 
conventional one path type. 

Detailed Description of the Belated Embodiments 

Hereinafter, referring to the drawings, embodiments of the invention 
are described. 

[First embodiment] 

Fig. 1 is for a first embodiment of the invention. Hereinafter, it is 
described in reference with the drawings. 

An image forming apparatus is described below in which a first 
image forming portion and a second image forming portion are disposed 
around a movable endless image carrier, in which each image forming 
portion has at least two switchable developing apparatuses around an 
electrostatic latent image carrier, in which the two image forming portions 
do making latent images formed on electrostatic latent image carrier by 
exposure from an exposing apparatus to be toner images sequentially with 
the two developing apparatuses to transfer the toner images on the image 
carrier by a first transferring means* respectively, and in which the plural 
toner images formed on the image carriers are transferred at once on a 
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recording material with a second transferring means separably contacting to 
th image carrier. 

Around an intermediate transfer belt 61 disposed are the first image 
forming portion A and the image forming portion B, each including a 
photosensitive drum, an exposing apparatus, a charging roller, the two 
switchable developing apparatuses, and a cleaning apparatus. 

In the image forming portion A, the photosensitive drum la is 
charged with the charging roller 2a, thereby rendering image exposure for 
yellow as a first color with the exposing apparatus 3a. The latent image 
formed on the photosensitive drum la is developed with the developing 
apparatus 4a corresponding to yellow as the first color. It is to be noted that 
the developing apparatuses 4a, 4c are movable in the arrow direction in the 
drawing by a driving means, not shown, which switches the developing 
apparatuses. The developed yellow toner images are transferred onto the 
intermediate transfer belt 61 by a primary transfer roller 65a. The image 
forming portion B forms image of magenta as the second color as to match 
the position of the yellow toner image as the first color on the intermediate 
transfer belt 61. Image formation at the image forming portion B is done, in 
substantially the same way as in the yellow image formation as the first 
color at the image forming portion A described above, in which the 
photosensitive drum lb is charged with the charging roller 2b, and in which 
an exposing apparatus 3b exposes images of magenta as the second color. 
The latent image formed on the photosensitive drum lb are developed with 
the developing apparatus 4b corresponding to magenta as the second color. 
It is to be noted that the developing apparatuses 4b, 4d are movable in the 
arrow direction in the drawing by a driving means, not shown, which 
switches the developing apparatuses. The developed magenta toner images 
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are transferred onto the intermediate transfer belt 61 by a primary transfer 
roller 65b as to match the position of th yellow toner image as the first color 
on the intermediate transfer belt 61. 

In the image forming portion A, when development for yellow as the 
first color ends/ the developing apparatus is switched to render the 
developing apparatus 4c for cyan as the third color come in contact with the 
photosensitive drum la, In the image forming portion B, when 
development for magenta aa the second color ends, the developing apparatus 
is switched to render the developing apparatus 4d for black as the fourth 
color come in contact with the photosensitive drum la. A cyan tone image 
at the image forming portion A and a black toner image at the image forming 
portion B are formed aa to match the toner images on the intermediate 
transfer belt 61 where the intermediate transfer belt 61 carrying the toner 
images of the first and second colors is turned one time to reach the image 
forming section, and are transferred onto the intermediate transfer belt 61. 
When the toner images of the two colors are transferred onto the 
intermediate transfer belt 61 as to overlap on the toner images on the 
intermediate transfer belt 61 reaching again the image forming portion, a 
recording material P is conveyed in synchrony with the move of the 
intermediate transfer belt 61, and a secondary transfer roller 66, separated 
while the toner images are formed on the intermediate transfer belt 61, 
contacts with the intermediate transfer belt 61 via the recording material P, 
thereby transferring the four-color toner images on the intermediate transfer 
belt 61 on the recording material P. The recording material P to which the 
four-color toner images are transferred are subject to melting and fixing at a 
fixing apparatus for known heating and pressure, thereby producing color 
images. 
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Transfer remaining toner on the photosensitive drums la, lb iss 
cleaned up by cleaning apparatuses 7a, 7b as known blade means. Transfer 
remaining toner on the intermediate transfer belt 61 is also cleaned up by a 
far blush cleaning apparatus 67 separably contacting to the intermediate 
transfer belt 61. 

As described above, the two-path method can complete a full color 
image only with two-turns of the intermediate transfer belt 61, so that the 
method can obtain the double recording rate in comparison with the 
four-path method in which a sole image forming 1 portion is provided. 

Timing that the secondary transfer roller 66, as a contacting means 
separably contacting during the process that four-color toner images are 
sequentially formed on the intermediate transfer belt 61 as an intermediate 
transfer body and transferred to the recording material P and as a means for 
transferring the toner images from the intermediate transfer belt to the 
transfer material, comes in contact with the intermediate transfer belt 61, is 
required to be after the rear and of the toner image of the first and second 
colors on the intermediate transfer belt 61 passes through a secondary 
transfer position T2 and before the front end of the four-color toner image on 
the intermediate transfer belt 61 reaches the secondary transfer position T2. 
This is because if the contact is made before the rear end of the toner image 
of the first and second colors passes through the secondary transfer position 
T2 the rear end of the toner image may be attached to the secondary transfer 
roller 66 and because if the contact is made after the front end of the 
four-color toner images passes through the secondary transfer position T2 
the front end of the four color toner image may not be transferred properly on 
a recording material. In a meanwhile, mechanical vibrations may occur at 
a time that the secondary transfer roller 66 contacts, and the vibrations may 
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be transmitted to the exposing apparatuses 3a, 3b and the photosensitive drums la, lb, thereby 
generating so-called exposure blurs. Such exposure blurs may become strips extending 
horizontally on an actual image and thereby reduce image quality. It is very difficult to prevent 
exposure blur from occurring completely even where the apparatus body, the photosensitive 
drum, and the exposing apparatus are made with high rigidity. 

In this embodiment, the exposure blur is avoided by rendering a distance Sa (hereinafter 
referred to as "the distance between Pa and Tla") in a rotational direction of the photosensitive 
drum (first image carrier) from the exposing position Pa to the primary transfer position (primary 
transfer position) Tla on the photosensitive drum la in the first image forming portion A, a 
distance La (hereinafter referred to as "the distance between T2 and Tla") in a moving direction 
of the intermediate transfer belt 61 to a primary transfer position Tla of the first image forming 
portion A, and a length Lm of image (hereinafter referred to as "image length") to be formed on a 
recording medium, satisfy the relation La - Sa ^ Lm [Formula 1]. 

Where Formula 1 is satisfied, the secondary transfer roller 66 can be made contacting to 
the intermediate transfer belt 61 after the rear end of the toner image of the first and second 
colors on the intermediate transfer belt 61 passes through the secondary transfer position T2 and 
before start of exposing operation of the third color in the first image forming portion A. That is, 
during the exposing operation, the secondary transfer roller 66 does not perform attaching 
operation. It is to be noted that in regard with reaching of the front end of the four-color toner 
image to the secondary 
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transfer position Formula 1 is adequately satisfactory because it is after the 
start of exposure of the third color. 

Here, the image length Lm is described. If th image 1 ngth Lm of 
the maximum length that can be recorded at the apparatus satisfies 
Formula 1, the image having a shorter length than the image of the 
maximum length inevitably satisfies Formula 1, thereby not generating any 
exposure blur. Where the mynrimiim image length that can be recorded at 
the apparatus is set to be the image length Lm satisfying Formula 1, this 
apparatus can correspond to images in all size. 

The image forming apparatus are generally designed as to use 
recording media in regular sizes according to the JIS or the like standard as 
the recording media most frequently used (hereinafter referred to as "most 
frequently used recording medium"). Those are categorized specifically into, 
e.g., two types, A4 size (length 297 mm) and A3 size (length 420 mm). 
Accordingly, in an image forming apparatus corresponding to the A4 size, Lm 
is set to 297 mm, whereas in an image forming apparatus corresponding to 
the A3 size* Lm is set to 420 mm, and Sa, La are set as satisfying Formula 1 
in reference with those lengths. 

There is, however, a case that the apparatus can be designed to be 
recording an image longer than the most frequently used recording medium,. 
For example, such a case is for legal size (length 356 mm) in an image 
forming apparatus corresponding to A4 size. In such a case, Lm is set to 
356 mm to render the apparatus correspond to the legal size, but as Lm is 
larger, Sa and La satisfying Formula 1 become larger. This means that the 
diameter of the photosensitive drum 1 and the peripheral length of the 
intermediate transfer belt 61 become larger, and as a result, the whole of the 
apparatus likely becomes larger. 

12 



CFS00115US 



To solve this problem, for response to images in size larger than the image length Lm 
satisfying Formula 1 , exposure blurs may be avoided from doing contact of the secondary 
transfer roller 66 after the intermediate transfer belt 61 is further rotated for one turn, or namely 
after the rear end of the four-color toner image passes through the secondary transfer position T2, 
because latent image formation of the third color already begins when the rear end of the toner 
images of the first and second colors passes through the secondary transfer position T2. This can 
suppress the rotation of the intermediate transfer belt 61 required for recording per one sheet up 
to three turns even where continuous recording is made with images not satisfying Formula 1, so 
that this apparatus can suppress longer recording time taken for recording images as well as 
preventing itself from being made lager. 

As described above, according to this embodiment, the relation among the distance Sa 
between Pa and Tla, the distance La between T2-Tla, and the image length Lm, is set to be Sa < 
La - Lm, so that exposure blurs at the image forming portion due to contact shocks at the 
secondary transfer roller 66 can be prevented without reducing the recording rate. 

[Second Embodiment] 

Fig. 2 is for the second embodiment of the invention. Members having the same structure 
and function as those in the first embodiment as described above are assigned with the same 
reference numbers, respectively, as a description is omitted. First embodiment is of a system 
adapting a fur blushing mechanism as a detachable deeming means on the intermediate transfer 
belt 61. The fur blush does cleaning function adequately even where pressing force to the 
intermediate transfer belt 61 is small, and is 
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workable without generating vibrations such that the latent image formation is greatly affected. 
In this embodiment, the cleaning means 68 contacting to the intermediate transfer belt 61 adapts 
a member utilizing a cleaning blade 68a. The cleaning blade 68a is for cleaning upon stagnating 
the secondary transfer remaining toner on the intermediate transfer belt 61, and the contact force 
is set 1000 gf, thereby surely functioning cleaning effects. This cleaning blade 68a functions as 
not to disorder the toner, on the intermediate transfer belt 61, going away from the intermediate 
transfer belt 61 and passing through the transfer position again, and cleans the transfer remaining 
toner on the intermediate transfer belt 61 upon contacting to the intermediate transfer belt 61 . 
That is, it is a contacting member capable of isolating moving. Furthermore, the cleaning blade 
68a may generate vibrations such that latent image formation is greatly affected during contact 
operation caused by strong contact force. 

Therefore, in this embodiment, the cleaning blade 68a does not move to contact during 
exposure operation necessary for image formation of the third color. That is, although images 
are prevented from being deteriorated upon setting the same condition as in the first embodiment, 
the cleaning blade 68a is "a contacting member" in this embodiment whereas "the contacting 
member" is the secondary transfer roller 66 in the first embodiment. Exposure blurs described 
above are avoided upon setting the following relation in the same as in the first embodiment 
where the distance in the moving direction of the intermediate transfer belt 61 from the contact 
position of the cleaning blade 68a on the intermediate transfer belt 61 to the primary transfer 
position Tla of the first image forming portion A is set as La, 

La - Sa ^Lm [Formula 1] 
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[Third Embodiment] 

Fig. 3 is for the third embodiment of the invention. Members having the same structure 
and function as those in the first embodiment as described above are assigned with the same 
reference numbers, respectively, and a description is omitted. In this embodiment, exposure 
blurs due to contacting shocks from tfye secondary transfer roller 66 are avoided, and the 
apparatus is made with a smaller size and reduced costs. 

In this embodiment, the exposure blurs due to contacting shocks from the secondary 
transfer roller 66 are avoided by rendering, in substantially the same way as in the first 
embodiment, a distance Sa in the rotational direction of the photosensitive drum la from the 
exposing position Pa to the primary transfer position Tla on the photosensitive drum la in the 
first image forming portion A, a distance La in the moving direction of the intermediate transfer 
belt 61 from a secondary transfer position T2 on the intermediate transfer belt 61 to a primary 
transfer position Tla of the first image forming portion A, and a length Lm of image to be 
formed on a recording medium, satisfy the relation above Formula 1. 

In a case considering cost reduction of the apparatus, it is desirable to design the 
diameters Da, Db of the photosensitive drums la, lb in the image forming portions A, B to be 
the same because preparation of two types of the photosensitive drums is not required. Although 
an exposing apparatus, a charging roller, two developing apparatuses, and a cleaning apparatus 
are to be disposed around the photosensitive drum, those members can have the same structures, 
respectively, upon rendering the photosensitive drums with the same diameter to each other, so 
that further cost reduction is possible. Where the photosensitive drum having the same 
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diameter is used, the potential of the exposure portion of the photosensitive drum can be 
equalized, so that density and grayscale can be equalized, as desirable to the extent of image 
quality. 

In a meanwhile, from a viewpoint to a compact size of the apparatus, the diameter of the 
photosensitive drum is important, and it is more advantageous for reduction of the apparatus size 
as the diameter is smaller, but the arrangement of the members to be disposed peripherally faces 
hardship as described above. The arrangement of the peripheral members can be made easier as 
the diameter is larger, but the apparatus becomes larger. In consideration of both, the diameters 
Da, Db of the photosensitive drums la, lb are desirably not less than 24 mm and not more than 
60 mm. 

Next, the exposing positions Pa, Pb are described. The positions are almost decided form 
the members disposed around the photosensitive drum, and an angle e between the exposing 
position Pa and the primary transfer position Tla with respect to the center of the photosensitive 
drum la is generally 120 to 240 degrees. 

Accordingly, the distance Sa between Pa-Tla is about 25 mm to 126 m in consideration 
of the photosensitive drum diameters Da, Db, and the angle e (this is substantially the same to the 
second image forming portion B, the description is omitted). 

Where the image length Lm is set as 300 mm as corresponding to the A4 size, Formula 1 
described above is expressed as follows: 

In a case where Sa = 25, 25 < La - 300 

therefore, La ^ 325 mm [Formula la] 

In a case where Sa = 126, 126 < La - 300 

therefore, La ^ 426 mm [Formula lb] 

The relation of a distance Lb (hereinafter referred to as "distance 
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between Tib and T2") in the moving direction of the intermediate transfer belt 61 from a primary 
transfer position Tib of the second image forming portion B to the secondary transfer position 
T2 on the intermediate transfer belt 61 and the distance La between T2 and Tla, is shown in Fig. 
4(a) with respect to Formula la and in Fig. 4(b) with respect to Formula lb. The abscissa of the 
graph indicates distance Lb, and the ordinate indicates distance La. The line denoted with LI in 
the drawings indicates a situation that Formula la is of a case of "equal"; the line denoted with 
L2 in the drawings indicates a situation that Formula lb is of a case of "equal"; the line denoted 
with L3 indicates a situation that Lb = La. That is, Formula la and Formula lb indicate a region 
on an upper side of the liens denoted with LI, L2 in the drawings. 

The scope of Formula la and Formula lb is indicated with hatching in the drawings. In 
use of La and Lb in the hatching region, exposure blurs due to shocks of the secondary transfer 
roller 66 can be avoided. 

The point shown with a is a point at which La + Lb become minimum. In fact, the first 
transfer point Tib of the second image forming portion B never coincides to the secondary 
transfer position T2, so that Lb cannot be zero. However, if a point close to a in the drawing is 
chosen, La + Lb become smaller, and thereby the apparatus can be made compact. 

As apparent from the drawings, in any case of Fig. 4(a), 4(b), at a region on an upper side 
of the line shown with L3, or namely the region of La > Lb, La + Lb become smaller as coming 
closer to the point a. In a case where La < Lb, because it is in the hatching region and the region 
on the right side with respect to the line of L3, La + Lb become a larger value, and this means 
that the length of the intermediate transfer belt 61 becomes longer, so that the apparatus may 
become larger. 
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In this embodim at, it is eet that La > Lb, or namely, the contact 
position T2 of the secondary transfer roller 66 i$ disposed near the primary 
transfer position Tib of the second image forming portion B with respect to 
the primary transfer position Tla of the first image forming portion A. 
Hereinafter, it is described with reference to Fig, 2. In this embodiment, the 
intermediate transfer belt 61 is tensioned with two rollers 62, 63 as the 
minimum to provide a compactor apparatus. The formula La > Lb is made 
by rendering the secondary transfer roller 66 to be structured as to separably 
contact with the roller 62 located near the second image forming portion B. 

It is to be noted that as in the first embodiment described above, in a 
case where the intermediate transfer belt 61 is tensioned with three rollers, 
Formula La > Lb may be used by disposing the roller facing to the secondary 
transfer roller 66 nearer to the second image forming portion B than the first 
image forming portion B» 

As described above, according to this embodiment, in addition to the 
first embodiment, the diameters of the photosensitive drums la, lb in the 
first image forming portion A and the second image forming portion B are the 
s am e and in a range of 24 mm to 60 mm, and the relation of the distance 
between Tib and Ts and the distance between T2 and Tla is set as La > Lb, 
so that the apparatus can be provided with a compactor side and more 
reduced costs, in addition to the advantages in the first embodiment. 

It is to be noted that in the embodiment described above, as the 
apparatus satisfying Formula 1. exemplified is an apparatus with imag e 
length Lm corresponding to A4 size, but this invention is not limited to this. 
The apparatus can be corresponding to, e.g., A3 size, and in such a case the 
length Lm is eet equal to 420 mm. As the size of Lm of those, the image 
length Lm in the moving direction of the recording material is desirably 
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selected from one f most frequently used imag s in the im ag e forming 
apparatus, and it is desirable to ensure the high image quality for images 
frequently used while realizing compact size and high productivity. 

[Fourth Embodiment] 

In the first to third embodiments, described are mechanisms in 
which the secondary transfer roller 66 does contacting operation before 
image ex posure of the third color* In this embodiment, set forth is a 
structure in which vibrations from contacting operation of the secondary 
transfer roller 66 does not affect the latent image formation by performing 
secondary transfer operation after latent image formation of the fourth color. 
The structure for this purpose is as follows. Referring to Pig. 5, it is 
described. 

Four-color toner images are formed on the intermediate transfer belt 
61 as an image carrier, and the timing that the secondary transfer roller 66 
as a separably contactable second transfer means contacts to the 
intermediate transfer belt 61 is prior to the timing that the front end of the 
toner image on the intermediate transfer belt 61 reaches the secondary 
transfer position T2. This is because the front end of the toner image may 
not be tr ansf erred properly on the recording material if contact is made after 
the front end of the toner image passes through the secondary transfer 
position T2. 

In a meanwhile, at a moment that the secondary transfer roller 66 
contacts , mechanical vibrations may occur, and such vibrations may reach 
the exposing apparatuses 3a, 3b and the photosensitive drums la, lb as the 
electrostatic latent image carriers, thereby generating so-called exposure 
blurs. 
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In this embodiment, the exposure blurs described above can be avoided by rendering a 
distance Sb (hereinafter referred to as "the distance between Pb and Tib") in a rotational 
direction of the photosensitive drum lb from the exposing position Pb to the primary transfer 
position Tib on the photosensitive drum lb in the second image forming portion B, a distance Lb 
(hereinafter referred to as "the distance between Tib and T2") in a moving direction of the 
intermediate transfer belt 61 from a primary transfer position Tib (second transfer position) to a 
secondary transfer position T2 on the intermediate transfer belt 61 of the second image forming 
portion B, and a length Lm of image to be formed on a recording medium, satisfy the relation Sb 
+ Lb £ Lm [Formula 2]. 

Where Formula 2 is satisfied, the secondary transfer roller 66 can be made contacting to 
the intermediate transfer belt 61 before the toner image on the intermediate transfer belt 61 
reaches the secondary transfer position T2 and after exposure at the second image forming 
portion B ends. It is to be noted that in regard with exposure in the first image forming portion A 
Formula 2 is adequately satisfactory because the first image forming portion A is located on an 
upper side in the moving direction of the intermediate transfer belt 61 with respect to the second 
image forming portion B, and because the exposure completion is earlier than the second image 
forming portion B. 

Here, the image length Lm is described. If the image length Lm of the maximum length 
that can be recorded at the apparatus satisfies Formula 2, the image having a shorter length than 
the image of the maximum length inevitably satisfies Formula 2, thereby not generating any 
exposure blur. Where the maximum image length that can be recorded at the apparatus is set to 
be the image length Lm satisfying Formula 2, this 
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apparatus can correspond to images in all size, as the same manner in the above embodiments. 
[Fifth Embodiment] 

Fig. 6 is for the fifth embodiment of the invention. Members having the same structure 
and function as those in the fourth embodiments as described above are assigned with the same 
reference numbers, respectively, and a description is omitted. The fourth embodiment is of a 
system adapting a fur blushing mechanism as a detachable cleaning means on the intermediate 
transfer belt 61. The fur blush does cleaning function adequately even where pressing force to 
the intermediate transfer belt 61 is small, and is workable without generating vibrations such that 
the latent image formation is greatly affected. In this fifth embodiment, the cleaning means 68 
contacting to the intermediate transfer belt 61 adapts a member utilizing a cleaning blade 68a. 
The cleaning blade 68a is for cleaning upon stagnating the secondary transfer remaining toner on 
the intermediate transfer belt 61, and the contact force is set as 1000 gf, thereby surely 
functioning cleaning effects. This cleaning blade 68a functions as not to disorder the toner, on 
the intermediate transfer belt 61, going away from the intermediate transfer belt 61 and passing 
through the transfer position again, and cleans the transfer remaining toner on the intermediate 
transfer belt 61 upon contacting to the intermediate transfer belt 61. That is, it is a contacting 
member capable of isolating moving. Furthermore, the cleaning blade 68a may generate 
vibrations such that latent image formation is greatly affected during contact operation cause by 
strong contact force. 

Therefore, in this embodiment, the cleaning blade 68a does riot move to contact during 
exposure operation necessary for image formation of the 
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fourth color. That is, although images are prevented form being deteriorated upon setting the 
same condition as in the fourth embodiment, the cleaning blade 68a is "a contacting member" in 
this embodiment whereas "the contacting member" is the secondary transfer roller 66 in the 
fourth embodiment. That is, adverse influence due to vibrations of the cleaning blade 68a 
serving as the cleaning means can be avoided upon where the requirements as set forth in the 
fourth embodiment are satisfied and where the following relation is further satisfied. Exposure 
blurs described above are avoided upon setting the following relation in the same as in the fourth 
embodiment where the distance in the moving direction of the intermediate transfer belt 61 from 
the primary transfer position Tib to the secondary transfer position T2 in the second image 
forming portion B on the intermediate transfer belt 61 is set as Lb', 
Sb + Lb' ^ Lm [Formula 2] 

It is to be noted that in this structure, if satisfying the condition of the fourth embodiment, 
the cleaning blade 68a is satisfactory by contacting to the intermediate transfer belt 61 at the 
same time as or immediately after the secondary transfer roller 66 contacts to the intermediate 
transfer belt 61. 

[Sixth Embodiment] 

Fig. 7 is for the sixth embodiment of the invention. Members having the same structure 
and function as those in the first embodiment as described above are assigned with the same 
reference numbers, respectively, and a description is omitted. This embodiment relates to a 
method avoiding exposure blurs at the image forming portion A due to contact shocks with the 
secondary transfer roller 66. In regard with exposure blurs at the first image forming portion A, 
such blurs occur at the second sheet or later when 
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plural sheets are printed successively. That is, the contact shocks by the secondary transfer roller 
66 when the apparatus performs the secondary transfer step for the first sheet generate exposure 
blur of the first color at the second sheet done in the first image forming portion A. 

To avoid this problem, the exposure of the first color at the second sheet is started after 
the secondary transfer roller 66 contacts. In this embodiment, the exposure blurs described above 
are avoided by rendering a distance Sa in the rotational direction of the photosensitive drum la 
from the exposing position Pa to the primary transfer position Tla on the photosensitive drum la 
in the first image forming portion A a distance La in the moving direction of the intermediate 
transfer belt 61 from a secondary transfer position T2 on the intermediate transfer belt 61 to a 
primary transfer position Tla of the first image forming portion A, a distance Sb between Pb and 
Tib and a distance Lb between Tib and T2 in the second image forming portion B, and the 
image length Lm, satisfy the following relation, 

Sb + Lb -Lm +La ;> Sa [Formula 3] 

Fig. 7 shows a moment when the secondary transfer roller 66 for performing the 
secondary transfer for the first sheet comes in contact with the intermediate transfer belt 61 . The 
portions II to 13 shown with hatching are regions relating to toner images of the first sheet on the 
intermediate transfer belt 61. The toner image II on the intermediate transfer belt 61 on a 
downstream side in the rotational direction of the intermediate transfer belt 61 with respect to the 
primary transfer position Tib of the image forming portion B is a toner image in which toner 
images of four colors are overlapped; the toner image 12 on the intermediate transfer belt 61 on 
an upstream side in the rotational direction of the intermediate 
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transfer belt 61 with respect to the primary transfer position Tib of the image forming portion B 
is a three-color toner image of first to three colors; the toner image 13 on the photosensitive drum 
lb is a toner image of the fourth color. The front end position of the toner image I on the 
intermediate transfer belt 61 is as Itop. A distance from the position Itop to the secondary 
transfer position T2 is set as Li. 

As described in the above embodiment, to prevent exposure blurs from occurring at the 
second image forming portion B, the distances Sb, Lb, and Lm are in a relation satisfying 
Formula 2, and contacting of the secondary transfer roller 66 to the intermediate transfer belt 61 
is done before the image front end Itop reaches the secondary transfer position T2 and after the 
exposure for the fourth color ends. Therefore, the distance described above Li is as follows. 

0 ^ Li < Sb + Lb - Lm [Formula 3] 

Next, image formation of the first color for the second sheet is described. Because the 
toner image of the second sheet is also formed at the same position on the intermediate transfer 
belt 61, the image front end on the intermediate transfer belt 61 is at the position of Itop. As 
described above, to avoid contacting shocks of the secondary transfer roller 66 at the first image 
forming portion A, exposure by the exposing apparatus 3a is started after the secondary transfer 
roller 66 comes in contact. In such a case, to match the image front end to the position of Itop, it 
is required that Li + La ^ Sa. That is, according to Formula 1 and Formula 3,. 

Sb + Lb - Lm + La ^ Sa [Formula 4] 

Therefore, if Formula 4 is satisfied, the contact timing of the secondary transfer roller 66 
can be done at a timing different from the exposure, and if images are successively formed, 
images can be obtained 
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without any adverse influence due to irregularity n latent images on the 
first imag carrier and without any adverse influence due to irregularity on 
latent images on the second image carrier in any of images of th first sheet 
image and the second sheet image. 

In a case that Sb + Lb - Lm + La < Sa, if exposure blur is avoided, the 
image front end of the second sheet is located on a downstream side in the 
rotational direction of the intermediate transfer belt 61 with respect to Itop. 
Therefore, in such a case, during successive recording, the position of Itop is 
shifted by a prescribed amount in a downstream direction of the 
intermediate transfer belt 61 at each recording Bheet, thereby avoiding 
exposure blurs due to contacting shocks of the secondary transfer roller 66. 
However, when successive recording is made, this means that the rotation of 
the intermediate transfer belt 61 required for recording of one sheet takes 
two turns or more, and the recording rate becomes slower by that portion. 

As described above, according to this embodiment, in addition to the 
first embodiment as described above, the relation among the distance Sa 
between Pa and Tla, the distance La between T2 and Tla, the distance Sb 
between Pb and Tib, the distance Lb between Tib and T2, and the image 
length Lm is set as Sb + Lb - Lm + La Sa, thereby preventing exposure 
blurs from occurring in the first image forming portion due to contacting 
shocks of the secondary transfer roller 66 at the second sheet or later during 
the successive recording without reducing the recording rate in addition to 
the advantages of the first embodiment. 

In a case that Sb + Lb — T.m La < Sa, exposure blurs on the first 
image carrier due to contacting shocks of the secondary transfer roller 66 can 
be prevented by forming toner images on the intermediate transfer belt 61 on 
the downstream side in the moving direction of the belt at each recording 
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sheet when recording is mad successively, though the recording rate can be 
slightly slower. 

[Seventh Embodiment] 

Fig. 8 is for the seventh embodiment of the invention. Members 
having the same structure and function as those in the first embodiment as 
described above are assigned with the same reference numbers, respectively, 
and a description is omitted. This embodiment is effective particularly in a 
case that a distance between contacting positions of the intermediate 
transfer body and the image carrier is ensured to some extent. 

Timing that the secondary transfer roller 66 p as a contacting means 
separably contacting during the process that four-color toner images are 
sequentially formed on the intermediate transfer belt 61 as an intermediate 
transfer body and transferred to the recording material P and as a means for 
transferring the toner images from the intermediate transfer belt to the 
transfer material, comes in contact with the intermediate transfer belt 61, is 
required to be at a time that the rear end of the latent image corresponding 
to the toner image of the third color on the intermediate transfer belt 61 
exceeds the position of Fa, or namely that the latent image formation on the 
first image carrier ends, and further, before the latent image formation 
corresponding to the toner image of the fourth color on the intermediate 
transfer belt 61 starts. In the same maimer as in the embodiments above, 
this apparatus can prevent so-called exposure blurs from occurring upon 
that mechanical vibrations occur at a time that the secondary transfer roller 
66 contacts, and the vibrations are transmitted to the exposing apparatuses 
3a, 3b and the photosensitive drums la, lb. 

In this embodiment, the exposure blurs described above are avoided 
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by rendering a distance Sa (hereinafter referred to as "the distance between Pa and Tla") in a 
rotational direction of the photosensitive drum la (first image carrier) from the exposing position 
Pa to the primary transfer position (primary transfer position) Tla on the photosensitive drum la 
in the first image forming portion A, a distance Sb (hereinafter referred to as "the distance 
between Pb and Tib") in a rotational direction of the photosensitive drum lb (first image carrier) 
from the exposing position Pb to the primary transfer position (primary transfer position) Tib on 
the photosensitive drum lb in the second image forming portion B, a distance Lc between the 
primary transfer positions Tla, Tib on the intermediate transfer belt 61, and a length Lm of 
image (hereinafter referred to as "image length") to be formed in the conveyance direction, 
satisfy the relation as follows: 

Lc + Sa -Sc ^ Lm [Formula 5]. 

With the satisfaction of Formula 5, the secondary transfer roller 66 can do without 
contacting operation during the exposure operation. 

[Eighth Embodiment] 

Fig. 9 is for the eight embodiment of the invention. Members having the same structure 
and function as those in the first embodiment as described above are assigned with the same 
reference numbers, respectively, and a description is omitted. In this embodiment, a mechanism 
having three image carriers is described. Recently, improvements on image quality are done by 
reducing particle feelings in images and increasing color range volumes using toners of four 
colors or more. 

In this embodiment, exemplified is a mechanism that the toner colors are of six colors. 
The developing apparatuses 4a, 4b, 4c, 4d are including 
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the toners substantially the same as those in the embodiments above, and 
developing apparatuses 4e, 4f are including light magenta, and light cyan, 
respectively. 

The image forming portion having the first image carrier is set as A; 
the image forming portion having the second image carrier is set as B; the i 
imag e forming portion having the third image carrier is set as C. The drive 
method of the intermediate transfer belt 61 and the detaehably attaching 
operation of the secondary transfer roller 66 in this embodiment are 
following to the above embodiments. However, the image forming portion C 
containing the third image carrier is additionally formed, and it is added 
between the image forming portion A having the first image carrier and the 
image forming portion B having the second image carrier, lb avoid 
mismatching to the first to sixth embodiments, the image forming portion C 
is provided at a space between the image forming portion A and the image 
forming portion B. This is because, in this structure of the embodiment, a 
distance largely affecting in relation to the secondary transfer roller 66 is of 
the image forming portion A and the image forming portion B- lb regulate 
the relation to the length Ian of the transfer material with respect to the 
distance La between the transfer position of the image forming portion A and 
the secondary transfer roller 66 as well as the distance Lb between the 
transfer position of the image forming portion B and the secondary transfer 
roller 66, is one of the subject matters of the invention. 

The image forming portion C forms a toner image to overlap, on the 
intermediate transfer belt 61, the toner image formed at the image forming 
portion A and to form the toner image formed at the image forming portion B 
thereon. By twice circulations of those toner images, a toner image 
overlapped by six colors of the toners is formed on the intermediate transfer 
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belt 61. 

As described abov , according to the above embodiments, exposure 
blurs at the image forming portions caused by contacting shocks at the 
second transfer means can be prevented. Further, more compact and less 
costly apparatus can be provided. 

Moreover, in the above described embodiments, though a printer is 
illus trated as an image forming apparatus, this present invention is not 
limited to it but can be adapted to other image forming apparatus Such as a 
copy machine, a facsimile machine and so on or other image forming 
apparatus such as a compound machine combined with those functions and 
the same effect can be given by means of application of this invention to the 
image forming apparatus. 

' ' Also, various embodiments have been showed and described, but the 
subject matter and scope of this invention are not limited to particular 
descriptions nor figures in this specification. 
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